Investigations on the sodium dependence of bile acid fluxes in the isolated perfused rat liver.
At [Na+]o = 118 mM the concentrative transfer of cholic and taurocholic acid from the perfusate into the isolated rat liver displays saturation kinetics (taurocholate: V = 299 nmol-min-1-g-1, Km = 61 muM; Cholate: V=327 nmol-min-1-g-1, Km = 436 muM). Perfusion with an isotonic sodium-free medium did not change the feature of a carrier-mediated transport but did markedly reduce V without affecting Km (taurocholate: V = 65 nmol-min-1-g-1, Km = 78 muM; cholate: V = 104 nmol-min-1-g-1, Km = 354 muM). It was experimentally assured that the observed reduction of bile salt uptake was not a consequence of regurgitation of bile salts or due to an excessive intracellular accumulation during cholestasis in the sodium-free state. The rate of taurocholate efflux is very low when compared with the rapid rate of the uptake. A stimulatory action of extracellular sodium on this pathway was also observed. Inhibition of the (Na+ + K+)-ATPase by 1 mM ouabain resulted in a decrease of bile salt uptake. Activation of the enzyme by potassium readmission to a K+-deprived liver enhanced bile salt uptake. The immediate response to alteration of the enzyme activity suggests a close association of a fraction of bile acid active transport with the sodium pump.